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§4. Comparison of Radial Electric Field 
Measured with Charge Exchange 
Spectroscopy (CXS) and Heavy Ion Beam 
Probe (HIBP) in CHS 
Ida, K., Fujisawa, A., Yoshimura, Y. 
The radial electric field profiles measured with 
charge exchange spectroscopy (CXS) are compared with 
those measured with the heavy ion beam probe (HIBP) in 
CHS The comparison of two radial electric fields measured 
with CXS and HIBP is considered to be a test of radial force 
balance equation (I) 
(1) 
If there is a difference in Er between CXS and Hmp 
measurements, the difference should come from the radial 
friction between impurity and bulk ions not included in 
equation (1), which causes impurity accumulation. 
Both poloidal and toroidal rotation velocity profiles 
as well as ion temperature of fully ionized carbon are 
measured with charge exchange spectroscopy by using 
heating neutral beam (NB) at the mid plane of vertically 
elongated poloidal cross section. The radial electric field is 
derived from rotation and pressure gradient of carbon by 
using radial force balance equation. The space potential 
profiles are measured with heavy ion beam probe (Hmp) 
along the beam path at different poloidal cross section. By 
assuming constant potential on magnetic flux surface, the 
radial electric field profiles are obtained from the derivative 
of space potential along the CXS measurement points. 
The radial electric fields between CXS and Hmp 
measurements are compared in the plasma heated by NBI 
and ECH with relatively low density of 0.3 -2.S x 1019m-
3 where the beam attenuation of HIBP is small enough to 
make measurements possible. The radial electric field is 
positive and has a peak of IS kV/m at p = 0.3 for the low 
density as seen in Fig.l (a), while it is negative (-SkV 1m) 
near the plasma edge (p = 0.7) as the electron density is 
increased above 1 x 1019m-3 as shown in Fig.l(c). The 
radial electric field is slightly positive at the electron density 
in between [Fig.l(b)]. When there is no ECH, both 
measurements show slightly negative electric field even at 
low density below 0.4 x 1019m-3 
These observations show that the radial electric 
field measured with CXS measurements agrees with the Er 
measured with HIBP within the error bar. It is noted that the 
error bars of HIBP measurements are much smaller than 
those of CXS. The agreements of two measurements are 
observed in the absolute values of Er as well as radial 
profiles. These observations confirm the validity of radial 
force balance equation and firctional radial force not included 
in the equation is negligibly small. 
20 
10 
-2Q1.0 
20 
10 
,.-.. 
S 
---~ 0 
'--' 
~ 
-10 
-20 
-1.0 
20 
10 
~ 
-10 
(a) 
... 
-
c ErCXS 
--ErHIBP 
-0.5 0.0 p 
#76726 
19 
n (0)=0.47xl0 m 
e 
-3 
70ms 
() ErCXS 
--ErHIBP 
-0.5 0.0 
P 
#76463 
n (0)=1.20xl0 19m- 3 
e 
70ms 
c ErCXS 
--ErHIBP 
-0.5 0.0 p 
0;5 
0.5 
(c) 
1.0 
1.0 
1.0 
Fig.l Radial electric field profiles measured with charge 
exchange ,spectroscopy (CXS) and heavy ion beam 
probe (HIBP) for the central electron density of (a) 
0.34 x 1019m-3 (b) 0.47 x 1019m-3and (c) 1.20 x 
1019m-3 in CHS. 
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